Characterization of the human proliferating cell nuclear antigen physico-chemical properties: aspects of double trimer stability.
Its toroidal structure allows the proliferating cell nuclear antigen (PCNA) to wrap around and move along the DNA fiber, thereby dramatically increasing the processivity of DNA polymerization. PCNA is also involved in the regulation of a wide spectrum of other biological functions, including epigenetic inheritance. We have recently reported that mammalian PCNA forms a double trimer complex, which may be critically important in coordinating DNA replication and other cellular functions. To gain a better understanding of the stability of PCNA complexes, we characterized the physico-chemical properties of the PCNA structure by in vivo and in vitro approaches. The data obtained by gel filtration and nondenaturing gel electrophoresis of native PCNA molecules confirm our previous observations, obtained using formaldehyde crosslinking, in which PCNA exists in the cell as a double trimer. We have also found that optimal pH (pH 6.5-7.5) is critical for the stability of the PCNA structure. The presence or absence of ATP, dithiothreitol, and Mg2+ does not affect the stability of the PCNA trimer or double trimer. However, 0.02% SDS can effectively inhibit PCNA double trimer, but not single trimer, formation. Interestingly, glycerol and ammonium sulfate significantly destabilize both PCNA trimer and double trimer structures.